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Figure 1 
Modified SSA-conversion process 
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Inputs are: function: 

a function to be SSA converted 



110 



Insert phi-functions 



I 



121 



Find which operations may 
use complex variables that 
are in SSA form. 



I 
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Add 'write-back'copy operations 
at appropriate locations to write 

SSA definitions back into 
memory. 



I 
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Add 'read-back' copy 
operations at appropriate 
locations to read possibly 
modified values back into new 
SSA definitions. 



I 



130 



Replace source-variables 
with SSA variables 



>- 1 20: New Steps in 
SSA conversion 




Figure 4 
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Placement of read/write-backs for the SSA form of *x, (*x)'1 





521 

Write back of (*x)'1 

May modify *x 

Now these 
operations are free 
to modify *x and 
the result will be 
correctly 

synchronized with 
SSA forms of *x 

522:' 
Read back of (*x)'1 



520: After 



X = (*x)'1 

~~r~ 



*p =- 

T 



f () ; 






*q = ... 






(*x) '2 = *X 



530: A more naive method for 
synchronization introduces many 
re ad/wrjte-bac ks 



z = y 
"T" 



x = (*x)'1 



531 : write-backs 




*x) '5 , (*x) '5 ) 



522: read -back 
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Figure 8 
Example source program 

This short C program is used to illustrate the invention: 

extern int g () , h ( ) , i ( ) , x; 

int too (int *p) 

{ 

(*p)++; [810] 

if (*P > 10) 
{ 

g(); 
no; 

if (x > 5 ) 

gO ; 

if (x > 3) 

else 

X = *p; 
*P=5; 

} 

return *p; 

} 

Here's the same program converted to a slightly more primitive form: 

int foo (int *p) 
{ 

blockl : roorti 
*p := *p +1 ; [820] 
if (*P <= 10) 
goto block8; 

block2: 

gO ; 
ho ; 

if (x <= 5) 
goto block4; 
block3: 

gO ; 

block4: 
if (x > 3) 

goto block6; 
blocks : 

x:= *p; [840] 
goto block7; 
block6 : 

i(); 

block7 : 

*P : = 5 ; [830] 
blocks: 

return *p; 
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Figure 11 



Register-allocated and SSA-u neon verted program 



using BBA-form requires having a good register allocator that will 
merge variables where possible, as it tends to generate a lot of 
variables with short lifetimes. We assume that here. 



blockl; 
pv = *p + 1 ; 
if (pv<= 10) 
goto block8; 

block2: 

'P = pv; /* This writes-back pv to *P. */ 



if (x <= 5) 
goto block4; 

block3 : 

g(); 

block4 : 
if (x > 3) 
goto block6; 

blocks: 
x=*p; 
goto block7; 

block6: 

block7: 
pv =5; 

block8: 

*P= pv /* This writes-back PV to *P. */ 




int foo (int *p) 
{ 

int pv; 
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return pv; 

} 



